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[9,11]






$\{\begin{array}{ll}dx=f(x, u)dt+h(x)dw, x(O)=x^{0}y=s(x, u) \end{array}$ (1)
$x(t)\in \mathbb{R}^{n}$ $u(t),$ $y(t)\in \mathbb{R}^{m}$
$w(t)\in \mathbb{R}^{r}$ $(\Omega, \mathcal{F}, \mathcal{P})$
$\Omega$ $\mathcal{F}$ $\mathcal{P}$ $\Omega$
$\sigma$-
$(\Omega, \mathcal{F})$ (1) $x$







$\sigma$- $\mathcal{F}$ $\Omega$ (i) $\Omega\in \mathcal{F},$ $(ii)A\in \mathcal{F}$














((i), (ii) [18] ).
67







$\mathcal{L}(\cdot);=\frac{\partial(\cdot)}{\partial x}f+\frac{1}{2}tr\{\frac{\partial}{\partial x}(\frac{\partial(\cdot)}{\partial x})^{T}hh^{T}\}$ (2)
(2) $f$
$C^{2}$ $V(x)$ : $\mathbb{R}^{n}arrow \mathbb{R}$ $x(t)$
[19] [14,18].
$E \{V(x(t))\}-V(x^{0})=E\{\int_{0}^{t}\mathcal{L}V(x(s))ds\}$ (3)
$E\{\cdot\}$ $\mathcal{P}$ $V(O)=0$ $\mathcal{L}V\leq 0$
$V(x)$
1[20, $17J$ (1) $D\subset \mathbb{R}^{n}$
$V(O)=0$ $\mathcal{L}V\leq 0$ $V(x):Darrow \mathbb{R}$




$(\Omega, \mathcal{F}, \mathcal{P}, \mathcal{F}_{t})$ $v(t)\in \mathbb{R}$ (i) $t\geq 0$
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$v(t)$ $\mathcal{F}_{t}$ (ii) $E\{|v(t)|\}<\infty,$ $\forall t\geq 0$ , (iii) $E\{v(\tau)|\mathcal{F}_{t}\}\leq$
$v(t),$ $\forall\tau\geq t$ $v(t)$ )$\iota$/ $v(t)\geq$
$0,\forall t\geq 0$ [21] $tarrow\infty$
$v(t)$ 2
2 $[21Jv(t)\in \mathbb{R}$
$\lambda>0$ $\mathcal{P}\{\sup_{t\geq 0}v(t)\geq\lambda\}\leq E\{v(0)\}/\lambda$
$v(t)$ $:=V(x(t))$
2








$\{\begin{array}{l}\dot{x}=(J(x)-R(x))\frac{\partial H(x)}{\partial x}T+g(x)uy=g(x)^{T}\frac{\partial H(x)}{\partial x}T\end{array}$ (4)
$\{\begin{array}{l}dx=(J(x)-R(x))\frac{\partial H(x)}{\partial x}dtT+g(x)udt+h(x)dwy=g(x)^{T}\frac{\partial H(x)}{\partial x}T\end{array}$ (5)
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2 $[3J$ (1) $(x, u)\in$
$\mathbb{R}^{n}\cross \mathbb{R}^{m}$ $\mathcal{L}V(x)\leq s(x, u)^{T}u$
$V(x)$
1
2 [9, $llJ$ $H(x)$
(5) $H(x)$
$\frac{1}{2}$ $tr$ $\{\frac{\partial}{\partial x}(\frac{\partial H}{\partial x})^{T}h(x)h(x)^{T}\}\leq\frac{\partial H}{\partial x}R(x)\frac{\partial H}{\partial x}T$ (6)












$\overline{X} =\Phi(x) , \overline{H} =H(x)+U(x)$
$\overline{y} =y+\alpha(x) , \overline{u} =u+\beta(x)$ (7)
$\Phi(x)$ : $\mathbb{R}^{n}arrow \mathbb{R}^{n}$ $U(x)$ : $\mathbb{R}^{n}arrow \mathbb{R},$ $\alpha(x),$ $\beta(x)$ :
$\mathbb{R}^{n}arrow \mathbb{R}^{m}$
4[9, $llJ$ (5) $\Phi(x);\mathbb{R}^{n}arrow \mathbb{R}^{n},$









5 [9, $llJ$ (5)
$\overline{H}(\overline{x})$ $:=H(\Phi^{-1}(\overline{x}))+U(\Phi^{-1}(\overline{x}))$ $d\geq 2$ $C^{d}$
$\overline{H}(x)$
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$\frac{1}{2}$ tr $\{\frac{\partial}{\partial x}(\frac{\partial(H+U)}{\partial x}[\frac{\partial\Phi}{\partial x}]^{-1})^{T_{T}}h(x)h(x)^{T}\frac{\partial\Phi}{\partial x}\}$




$\overline{\Lambda}=$ span$\{ad_{0}\frac{k}{f}\overline{g}_{i}(\overline{x})|0\leq k\leq n-1,1\leq i\leq m\}$
$\overline{\Gamma}=\{\overline{x}\in \mathbb{R}^{n}|\mathcal{L}_{0}^{k}H^{-}(\overline{x})=0, k=1,2, \ldots, d\}$










$q_{1}$ , $(X, Y)=(q_{2}, q_{3})$ $q_{1}$
$p_{1}$ , $p_{2}$
$u_{1}$ , $u_{2}$
$q:=(q_{1}, q_{2}, q_{3})^{T},p:=(p_{1},p_{2})^{T},$ $u:=(u_{1}, u_{2})^{T}$ $\acute{}$
1 $x=(q^{T},p^{T})^{T},$









$\not\in^{J^{*}}$ $\overline{q}:=(\Phi_{1}(x), \Phi_{2}(x), \Phi_{3}(x))^{T}=(\tan(q_{1}), q_{2},2q_{3}-q_{2}\tan(q_{1}))^{T},\overline{p}:=$
$( \Phi_{4}(x), \Phi_{5}(x))^{T}=(\frac{p_{1}}{1+\tan^{2}(q_{1})},p_{2}\sqrt{1+\tan^{2}(q_{1})})^{T}$
$U$ $\Phi(x)$ -
4 $\beta(x),$ $P(x),$ $Q(x)$
$P(x)=O_{55},$
$Q(x)=()=;(\begin{array}{ll}O_{33} O_{32}O_{23} Q(x)\end{array})$ (11)
(8) $Q_{44},Q_{45},$ $Q_{55}$ (11) $\tilde{Q}(x)$
$\beta_{1}(x)=\frac{\partial U}{\partial q_{1}}+p_{1}Q_{44}+p_{2}Q_{45}$ (12)






$\frac{1}{2}(h_{1}^{2}+h_{2}^{2})\leq p_{1}^{2}Q$ $+2p_{1}p_{2}Q_{45}+p_{2}^{2}Q_{55}$ (13)
$h_{1}(x),$ $h_{2}(x)$ (13) $Q_{44}(x)$
$Q_{45}(x),$ $Q_{55}(x)$
(13) $Q_{44},$ $Q_{45},$ $Q_{55}$
$\overline{u}=-\overline{y}$
$\alpha=g^{T_{\frac{\partial U}{\partial x}=0}^{T}}$ $u=\overline{u}=-y-\beta(x)$





$h_{1}(x)=k_{1p_{1}},$ $h_{2}(x)=k_{2p_{2}},$ $U=1/2q^{T}q,$ $Q_{44}=k_{1}^{2}/2,$ $Q_{45}=$
$0,$ $Q_{55}=k_{2}^{2}/2,$ $k_{1}=k_{2}=15$ , $(0.1, 0.4, 0.2, 0,0)$
[18]
4 [24] ((12)














[1] P. Florchinger : Feedback stabilization of affine in the control
stochastic differential systems by the control Lyapunov function
method, SIAM J. Control Optim., 35-2, 500/511 (1997)
[2] H. Deng and M. Krsti\v{c} : Output-feedback stochastic nonlinear sta-
bilization, IEEE Rans. Autom. Contr., 44-2, 328/333 (1999)
[3] P. Florchinger: $A$ passive system approach to feedback stabilization
of nonlinear control stochastic systems, SIAM J. Control Optim.,
37-6, 1848/1864 (1999)
75
[4] C. I. Byrnes, A. Isidori and J. C. Willems : Passivity, feedback
equivalence, and the global stabilization of minimum phase nonlinear
systems, IEEE Rans. Autom. Contr., 36-11, 1228/1240 (1991)
[5] : 39-2, 99/104
(2000)
[6] B. Maschke and A. J. van der Schaft : Port-controlled Hamiltonian
systems: modelling origins and system theoretic properties, Proc.
2nd IFAC Symp. Nonlinear Control Systems, 282/288 (1992)
[7] A. J. van der Schaft : $L_{2}$-gain and Passivity Techniques in Nonlinear
Control, Vol. 218, Lecture Notes on Control and Information Science,
Berlin (1996)
[8] A. J. van der Schaft and B. M. J. Maschke : Mathematical mod-
eling of constrained Hamiltonian systems, Proc. 3rd IFAC Symp.
Nonlinear Control Systems (1995)
[9] :
44-8, 670/677 (2008)
[10] K. Fujimoto and T. Sugie: Canonical transformation and stabiliza-
tion of generalized Hamiltonian systems, Systems & Control Letters,
42-3, 217/227 (2001)
[11] S. Satoh and K. Fujimoto : Passivity based control of st $0$chastic port-
Hamiltonian systems, IEEE Rans. Autom. Contr., 58-5, 1139/1153
(2013)
[12] N. Ikeda and S. Watanabe: Stochastic differential equations and dif-
fusion processes, North-Holland/Kodansha, Amsterdam/Tokyo, sec-
ond edition (1989)
[13] ( ): II, (1982)
[14] $B$ . $\emptyset$ksendal( ), ( ) :
(1999)
[15] I. Karatzas, S. Shreve( ), ( ):
(2001)
76
[16] I. Gihman and A. Skorohod: Stochastic Differential Equations,
Springer-Verlag (1972)
[17] R. Z. Has’minskii : Stochastic Stability of Differential Equations,
Sijthoff and Noordhoff, Maryland, USA (1980)
[18] : (2002)
[19] K. It\^o : On a formula concerning stochastic differentials, Nagoya
Math. J., 3, 55/65 (1951)
[20] H. J. Kushner: Stochastic Stability and Control, Academic Press
(1967)
[21] J. Doob: Stochastic Processes, Wiley, New York (1953)
[22] X. Mao : Stability of Stochastic Differential Equations with Respect
to Semimartingales, Pitman Res. Notes Math. Ser. 251, Longman
Scientific and Technical (1991)
[23] X. Mao : Stochastic versions of the LaSalle theorem, J. Differential
Equations, 153, 175/195 (1999)
[24] :
36-9, 749/756 (2000)
[25] R. B. Brockett : Asymptotic stability and feedback stabilization, Dif-
ferential Geometric Control Theory (Eds. by R. W. Brockett, R. S.
Millmann and H. J. Sussmann), Birkh\"auser, Basel-Boston, 181/191
(1983)
77
